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1D+1D Model 
 Based on Arora et al. [3] 
 Lithium plating and stripping 
 No intercalation of plated lithium into active particle 
 Deposition current in negative electrode 
𝑖𝑑 = 𝑖𝑑,0(𝑐𝑒)  ⋅ f rLi ⋅ exp
𝛼𝑎⋅𝐹⋅𝜂𝑑
𝑅⋅𝑇
− exp −
𝛼𝑐⋅𝐹⋅𝜂𝑑
𝑅⋅𝑇
  
𝜂𝑑 = Φ𝑠 − 𝜑𝑒 − 𝑖𝑑 ⋅ 𝑅𝑓𝑖𝑙𝑚 
𝑓 𝑟𝐿𝑖 =  
1
𝑟𝐿𝑖/𝑟𝑚𝑖𝑛
 
𝑟𝐿𝑖 > 𝑟𝑚𝑖𝑛
𝑟𝐿𝑖 ≤ 𝑟𝑚𝑖𝑛
 
 Film resistance 
𝑅𝑓𝑖𝑙𝑚 = 𝑅𝑆𝐸𝐼 +
𝑟𝐿𝑖
𝜎𝐿𝑖
 
 Film Growth 
𝜕 𝑟𝐿𝑖
𝜕 𝑡
= −
𝑖𝑑 ⋅ 𝑀𝐿𝑖
𝜌𝐿𝑖 ⋅ 𝐹
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Lithium Plating 
 Formation of metallic lithium on negative electrode 
surface: 
𝐿𝑖+ + 𝑒− ⇌ 𝐿𝑖𝑜 
 Plating thermodynamically possible if [1,2]: 
Φsolid − 𝜑elec < 0 
 Plating condition: 
 𝜂So/El + 𝑂𝐶𝑉solid 𝑆𝑜𝐶 < 0 
 Plateau in cell voltage due to lithium stripping 
 Point A: Indication that most of the lithium is stripped 
 Shape of Plateau: Kinetics of stripping 
 
 No SEI-formation allowed 
 Temperature dependence of OCP unknown 
3D Model 
 Based on Latz et al. [5] 
 Software framework BEST [6] 
MULTIBAT 
(05M2013) 
Point A 
Comparison between Experiment and Simulation [4] 
 Experiments on commercial cylindrical 26650-type cells 
 LFP + Graphite 
 Charge and discharge at low temperatures 
3D Microstructure 
 Blue: Graphite 
 Red: LMO 
 Void: LiPF6  
 (EC:DMC 3:7) 
 Operation protocol: 
• 𝑇 = 298 𝐾 
• Constant current @ 30 𝑚𝐴/𝑐𝑚2 till 𝑈𝑐𝑒𝑙𝑙 = 4.2 𝑉 
• Constant voltage @ 4.2 𝑉 till end 
 Plating condition fulfilled at RT 
 Li-Diffusion in Elyte hinders advancing of plating front: 
• Li-Depletion in Elyte  No further change of SoC 
• Li-Diffusion in solid lowers SoC on Surface 
• Li-Diffusion in Elyte  Advancing of plating front 
Plating Condition 
 
CC 
CV 
 First fulfilled at 
Separator/Anode interface 
 Subdivide Anode for analysis: 1 . . . . . . . . .11 
